Scaffold-based transplantation of vascular endothelial growth factor-overexpressing stem cells leads to neovascularization in ischemic myocardium but did not show a functional regenerative effect.
The transplantation of skeletal myoblasts (SkM) might improve cardiac function after myocardial infarction via paracrine action. We used scaffold-based cell transfer by using vascular endothelial growth factor (VEGF)-overexpressing myoblasts. Skeletal myoblasts were isolated and expanded from newborn Lewis rats. Cells were transfected with pCINeo-VEGF(121) and seeded on polyurethane (PU) scaffolds. The seeded scaffolds were epicardially implanted in rats 2 weeks after myocardial infarction (group: PU-VEGF-SkM). Before this intervention and 6 weeks later, pressure/volume loops were analyzed followed by histology. Additional study groups (n = 10 per group) were injected with VEGF-overexpressing myoblasts (Inj-VEGF-SkM) or unmodified myoblasts (Inj-SkM) or underwent a sham operation. Overexpression of VEGF was verified in vitro. The transplantation of growth factor producing myoblast-seeded scaffolds resulted in enhanced angiogenesis of ischemically damaged myocardium in vivo. However, the infarction size was not reduced. In group Inj-SkM, hemodynamics remained unchanged. Systolic function as measured by dP/dt(max) was not significantly altered in PU-VEGF-SkM (preinterventionally 2,156 ± 1,222 mmHg vs. postinterventionally 2,134 ± 850 mmHg). Other systolic function and diastolic function parameters as measured by dP/dt(min), tau, and pressure half-time were not restored in groups PU-VEGF-SkM and Inj-VEGF-SkM either. Transplantation of VEGF-overexpressing skeletal myoblasts leads to neovascularization in infarcted hearts. No functional myocardial recovery was observed. Scaffold-based transfer of genetically-modified cells remains a useful tool to study paracrine stem cell action.